Differential induction of apoptosis and necrosis in monocytes from patients with tuberculosis and healthy control subjects.
Mycobacterium tuberculosis and purified protein derivative (PPD) induce apoptosis in murine macrophages and apoptosis and necrosis in human monocytes and alveolar epithelial cells. Macrophages from bronchoalveolar lavages and granulomas from patients with tuberculosis (TB) present both types of cell death; however, the significance of the type of cell death in TB remains uncertain. Monocytes from PPD-positive control subjects and from patients with TB were exposed to PPD or M. tuberculosis. Apoptosis, necrosis, and the percentage of tumor necrosis factor (TNF)-alpha -positive and interleukin (IL)-10-positive cells were determined cytofluorometrically. Levels of lactate dehydrogenase, TNF-alpha, and IL-10 were measured in culture supernatants. The role of TNF-alpha and IL-10 was tested by blockade experiments. PPD and M. tuberculosis induced apoptosis in monocytes from PPD-positive control subjects, whereas cells from patients with TB presented apoptosis and necrosis. Cells from PPD-positive control subjects produced mainly TNF-alpha, whereas cells from patients with TB produced mainly IL-10. Blockade experiments suggest that TNF-alpha and IL-10 regulate the type of cell death occurring in response to M. tuberculosis. Results suggest that apoptosis of monocytes exposed to mycobacteria may partly explain the protective immune response found in PPD-positive control subjects, whereas necrosis may be determinant of the bacterial dissemination and tissue damage that occur in patients with active TB.